Cytoskeletal reorganizations in human umbilical vein endothelial cells as a result of cytokine exposure.
Treatment of HUVECs in culture with several cytokines and phorbol esters caused reorganizations of the actin and microtubule networks, as well as a redistribution of focal contract proteins. However, expression of the cytoskeletal proteins which link cells, via integrins, to the substrate, was not significantly affected. Indirect immunofluorescence microscopy of endothelial cells after treatment with interleukin-1 alpha and beta, gamma-interferon, tumor necrosis factor (TNF), phorbol 12-myristate 13-acetate, and phorbol 12,13-dibutyrate allowed us to observe reductions in the areas of cell-cell contact, redistribution of the stress fiber network, and concomitant changes in focal contacts. Microtubule arrays in TNF-treated cells became bundled. Phorbol esters induced formation of microtubule organizing centers not seen in resting or TNF-treated HUVECs. Talin was distributed along stress fibers and not exclusively in focal contacts. Vitronectin receptor was observed in focal contacts, occasionally at cell-cell contacts, and in vesicular structures close to the lumenal surface, after both types of treatment. Although these morphological changes were easily observed by indirect immunofluorescence, no quantitative differences in specific cytoskeletal proteins were detected by immunoblots and [35S]cysteine metabolic labeling experiments.